Deletion of aquaporin-4 aggravates brain pathology after blocking of the meningeal lymphatic drainage.
The glymphatic pathway and meningeal lymphatic vessels are involved in clearance of metabolic macromolecules from the brain. However, the functional interaction between the two systems in the maintenance of brain homeostasis remains unclear. Here we reported that deletion of aquaporin-4 (AQP4), a functional regulator of glymphatic clearance, aggravated brain pathology of 3 month-old mice after blocking of the meningeal lymphatic drainage for 2 weeks via ligation of the deep cervical lymphatic nodes (LdcLNs). LdcLNs increased total and phosphorylated Tau protein levels in the hippocampus of both genotype mice, but increased hippocampal amyloid beta 1-40 and 1-42 levels only in AQP4 null mice, with up-regulation of beta-site amyloid precursor protein-cleaving enzyme 1 and down-regulation of insulin degrading enzyme. Consistently, LdcLNs caused microglial reactivity and activation of nod-like receptor protein-3 inflammasomes in the AQP4 null hippocampus. These mice also showed hippocampal neuronal apoptosis and declines in exploring and cognitive abilities. Deletion of AQP4, but not LdcLNs, increased brain water content. Together, these findings have revealed respective and interactive roles of the glymphatic system and the dural lymphatic system in maintaining amyloid beta, Tau proteins and water homeostasis in the brain, helping to understand the pathogenesis of neurological diseases associated with mis-accumulation of brain macromolecules.